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J. Williams 



DECLARA TION UNDER 37 C.F.R. § 1.132 OF 
URSULA- HENRIKE WIENHUE S-THELEN 



UrsuJa-Henrike Wienhues-Tbelen, declares as follows: 

(i) I am one of the co-inventors in the above-identified application. Attachment 
1 is my curriculum vitae. 

(i i) I am familiar with the present application, and I have read and understood this 
application. 

(iii) J supervised certain experiments as described below and conclude as follows: 
The results reported herein demonstrate that modifying the cysteine residues of the 
hepatitis C virus (HCV) polypeptide of the present invention as is taught in the present 
specification at pages 4-5 with a covalent modifying group (Example 1, discussed infra), or 
replacing tfje cysteine residues of the polypeptide of the present invention as is taught on 
page 5 of the specification with other natural or artificial amino acids (Example 2, discussed 
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WTTftP 10CTJI HIV . -PPE/fllJg 

ittfra), substantially increases the ovexell sensitivity of the method claimed in claims 29*32 
by nxcrcBving the immunological teactivny of the polypeptide with HCV antibody. In 
addition, She results (Example 3, below) show that the oong e atation of releasable ctflftydryl 
gr ou p i of nwMaodified and modified HCV helices* antigen under reducing conditions may 
be readily determined. 

Accordingly, the specification provide* sufficient guidance to enable one aldiled in 
the ait to practice the invention claimed in claims 29-32 without flue exercise of undue 
experimentation . 

Methods and Material! 

Example I* Modification of the HCV antigen by Cdvilent Attachment of a 
Modifying Group 

Cysteine residues of the HCV helicaae antigen war* mod a find by iodoaoetete 
accorting to procedures known in the an. Tht immunological mcdvity of the m od ifi ed 
HCV heUoase antigen vcwua unmodified HCV hcticaae antigen with toti»HCV-positiVC 
human sen was determined using the double- antigen bridge test as set fbrth in Example 5 
of die specification* 

As shown in Attachment 2, the eovalendy modified HCV Micase satigea w« moro 
specific for the antibodies in anti-HCV-posidve human scrum competed to the unmodified 
HCV halicuQ antigen. Accordingly, the modification of cysteine residues at HCV 
polypeptides considerably increased the ovnrail sensitivity of a method for detecting aati- 
bqpatxtie C virua antibodies* 



2 



BEST AVAILABLE COPY 



PAGE 5(1 1 * RCVD AT 8/2/2005 12:37:07 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/32 * DN1S:2738300 * CSID:212 318 3400 * DURATION (mm-ss):03-08 



08/02/2005 12:34 212-318-3400 



FULBRIGHT JAWORSKI 



PAGE 06/11 



Example 2. Modification of the KCV Antigen by Replacement of Cyiteine 
Residues With Another Amiao Acid, 

In this cxperitneat, cysteine residues of tfeo KCV helicate tatigen were substituted for 
mine retidiiDi by lie*- pacific mutagmseic. The relativity of modified venue unmodified 
HCV helieue antigtn with snti-HCV-porinv* human eexa wit determined ttiiag the double 
eabjep bridge test st *ct forth is Example 5 of the speaiflMtioiL 

As shown ia Attachment 3, the mutagesued HCV fcelioase antigen waa men tpesifiB 
for the antibodies la the tenia eeapated to the unmodtflM antigan, Apcardagly, the 
polypeptides wife substituted cysteine residues iaareeaed the overall scnaitivity of a nofeod 
for detecting anti. hepatitis C vbui tntihodies. 

Exanple 3. Method of Determining Ceneoataatteo of Aelcaaaole Sulfbydryl 

i Groups i 
Aa aliquot e»f the heUealo to be examined ifi mixed with 20 bM DTT sad iaeubftfed 
at 37*C (at 1 hew. 

The Te dicing agent ii lepamted off by mean* erf chromatography njiflg Bephadex G- 
25 or by dialysis sgaiiUI 0,1 M eodtum phosphate buffer. pH 6.0. 0.1% SDS. 

0.2S aig helittate are then diluted to 1 ml with 0,15 M eodium phosphate buffer, pH 
7.6, 2mM 6DTA end mixed with 0.03 at of a DTDF solution (11 ag Cutrdodipyridae 
dissolved ia 5 rtM • odium phosphate buffer, pH 6.0, ImM EOTA). 

The mixture is incubated at 25°C far 2 mfestee, then the extination ii photoraetdoiUy 
mraaured at 334 tun. The extinction U oomoted by the reagent blank vahto (DTD? in 
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, ^apu buffer without hdicMe) and the sample Wank value (helwase in .ample buffer 
without DTDF). 

The concentration of the sulfhydryl paup* « then computed by w«« ofLembm- 
Bcei'i Law Unm * I s - 2 « * 

Attachment 4 feows the ccmcentntion of rcleaiable mifhydryl group* of modified and 
non-modified HCV helieese antigen under reducing eoaditieme. Cystetw«Tiodified antignni 
contain l«a sulfhydryl groups whieh are releasable under rmdncmg rmrtftfnn* . 

In conclusion, the above results de»on«B»th*tthe modification ofey»tDm« residues 
by cDVilent attachment of a modifying group ot replaoement of eyetefae residues by eatfher 
Knau, acid, significantly increase* the Bcaatrvity of the method for detecting HCV mtibody 
*8 r1*»r~* b claims 29-32, w fcvideacod by the increased inmunological leaetWity of 
modified faelicase antigen with anti-HCV*poamve tamum sera. 

I hereby declare that all statements wade herein of my own knowledge axe n-uc and 
that all Btetoa=ott» made on information and belief*™ believed to be tn»; and fijrther that 
these **rxants were meda with the knowledge that willful false statomwrte and the flw «o 
made are punishable by fine ox smpriwwnumt or both, under Section 1001 of Tiflc 18 of the 
United States Code end that surfj willful Mae staietnents may jeopardize the validity of me 
application or any patent issued thereon, 

Date 
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name: 

day of birth: 
place of birth: 
1965-1969: 
1969-1978: 
16.june 1978: 
October 1978: 

03 .October 1980: 
march-april 1982: 

jan. - sept. 1983: 
31. October 1984: 
march - may 1987: 
07.may 1988: 
.1988- 1991; 

since September 1991: 



CURRICULUM VITAE 

Ursula-Henrike Wienhues-Thelen 

15.09.1959 

Cologne 

primary school in Cologne 

secondary school in Cologne 

final examination 

start with the study of biology 
at the university of Cologne 



„Vordiplom" 

research work with professor K. Willecke 
* at the institute of cellbiology at the university, 
Uniklinikum Essen 

research work with professor W. Doerfler at the 
institute of genetics in Cologne 

finishing diploma thesis in professor 
W.Doerfler's laboratory 

research work with professor K.Hosokawa at the 
Kawasaki Medical School in Okayama / Japan 

finishing doctor thesis in professor 
W.Doerfler's laboratory 

postdoc in professor W.Neuperfs laboratory in 
the Institut ftir Physiologische Chemie in 
Munich 

development of diagnostica, 
Boehringer Mannheim GmbH, Tutzing 
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ATTACHMENT 2 



Example regarding covalentfy modified cysteines 





Reactivity of 
helicase antigen, 
without chemical 
modification of The 
cysteines 


Reactivity of | 
heUcsse antigen | 
the cysteines of 
which are chemically 
modified with a 
protective group; 
iodine acetate (IAA) 




cut off index 


cut off index 


Serum 1 


20.9 

i 


33.2 


Serum 2 




24.4 


Serum 3 


4,0 


14.5 



Carried out in analogy to Example 5- 
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I 

~~" ATTACHMENT 3 



E*ampte regarding the repfa cement of cysteine* by other amino acids 

EvaTuation of the reactivity of differently modified helicese antigens with anti- 
HCV-positive human sera 



- 


Reactivity of 
helicssfi antigen, 
without chemical 
modification of the 
cysteines 

cut off Index 


Reactivity of 
hence s a antigen 
having mutsgenfeed 
cysteines (ell but 
two cys residues 
are serine) 

cut off index 


Serum 1 
| (early seroconversion) 


0.9 


11.3 



f 
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SH status of rec, HCV heliease, HBV hetfease mqteln and derivatives 



HeTl&Bve 


Modification 


SH srmip* I 
untfor nduelng | 


HCv heHcase, undeTivaTl**d 


none 


6.4 | 


HCV hellcgse. bicTinylii»ri 


chemically wlih IAA 




HCV helicesc, ruthcnyJatfid 


chemically with IAA 


3,3 








HCV helices* mutatn 


eysTelnp replacement 


1.9 


HCV helicBSB muiein, bioiinylatefl 


cysteine replacem&nt 


0.15 


HCV hfiMcase mutein, ruthenyiaied 


cysteine repf&»ment 
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